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Why soil organic matter? 

-positively correlated w/ yield amount 

-positively correlated w/ yield stability 

-positively correlated w/ water holding capacity 

IOWA STATE UNNERSITY 
Department of Agronomy 
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Soil Nutrient· Mass Balance Study 

1. What's the status of carbor~ & nutrient 
soil stocks? 

2. Are carben, nitrogen, and phosphorus 
soil stocks on! the decline? 

3. Why the uncertainty? 
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Two Approaches 

nitrogen inputs - nitrogen outputs = 4soil storage 

1. Measure the •inputs and o~tputs 
I inputs - outputs!:= 4soil storage 

2. Measure soil stock at two points in time 
soil stock at time B- soil stock at time AI= 4soil storage 

IOWA STATE UNIVERSITY 
Department of Agronomy 
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Significant u~n-certainty~with Both Approaches 

Inputs Minus Outr;>uts Change in Soil Stock 

1 . Not all inputs outputs can 1 . Changes over time are 
be measured small relative. to stock size 

2. Inputs and outpe~ts (typically <1 °/o) while 

interdeper.ldent analytical accCJracy -2-5% 

3. Large year-to-¥ear 2. Huge spatial variability in 

variability duei:to £Fcllmate stock size,within a field 
(30-50°/o) 

3. Type II Statist~ical Errors 

IOWA STATE UNIVERSITY 
Department of Agronomy 



@ tJ r Ap~r=oa~ch: 

• No manure drcerosion 

• Phosphqrus 
• input ~- output 

• Nitrogen 
• input - output 
• soil stock in ~ 2009~- soil stock in 1999 

• Carbon 
• soil stock in~2009~- soil stock in 1999 



lnput-Outptilt 1Assum~ptions -; f\J·i~rogen 

• Three N fertilizer ir1puts 

1. Maximum •Return to Nitrogen (economi'c optimum) 

2. $-1/acre below MRTN 

3. $-1/acre above MRTN 

• · Fluxes were generally means from the ~ l ~iterrature 

with some adjt~stments based on N input rate 

IOWA STATE UNNERSITY 
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Contin:u·o~s~ Crorn (lnput-O~etpat) 
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- AI 
Questions: Fixation -[~8 lbs I acre 
Questions:_ What's har\lested? 
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Corn-Soy~~e~~ (btlput-Orlift~lJ~t) 
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:econtinuous Corn 

.Q~corn-Soybean 

1r Conti~u-ous C~rn IMRTN(empiricaliy ;al~ulated fonthis site) 
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Q~Corn-Soybean 

c: 
0 -e u;- 600 
co Q) 
(.) -§ 400 
0 c: ·- ·-
~ co 200 

utherland 

C) c. 
L... 0 0 ... 01 - ~ 

'II"""" -. 
·5~ -2oo 
en 'm 
-~ 0 -400 
Q) co 
C)(.) -600 C:.c co-

- - -===-- ,..... - - -
~bntinuous Corn ~MRTN (empirically calculated for this site) 

Corn-:..soybean-MR[E~-(erppirically calcul.ated=for this site) 
• I 

~ MRTN at 0.1 price ratio modeled from the Iowa State . 
: .. university N rate calculator (135 I ~ N/ha f.9r_corn-soybeans, 

1 192 lb N/ha for continuous corn). 

• 
• 

g_j;? 
• • • • • • • . 
• • • 

~ 

UJ 
C: j Q) m.r:. 
0)0 
0 c: 
L... ·-
:=:co 
Zc. 
::J a· 
0 ... 
en~ . 
-~1~ I J l 

.m m 
C) I... 
c:· 0 co co 
.r:.~
(.) .c ..._... 

--

.r:...._.. 
(.) 0 40 80 120 160 200 240 

Nitrogen Fertilizer Input to Maize 
(lb N acre-1

) 

0 40 80 120 160 200 240 

Nitrogen Fertilizer Input to Maize 
(lb N acre-1

) 

IOWA STATE UNIVERSITY 
Department of Agronomy 

i'rn an. 

B9!:2!:!2~J2!~ 



e:continuous~c6';:;, ~I'L ContinUous Corrill MRillN (emPirically calculated for this site) 

Q i.Com-Soybean} -JTCom-Soybean MRTN (empirically calculated for this site) 
L, -

MRTN at 0.1 price ratio modeled from the Iowa State 
University N rate calculator (135 lb N/ha for corn-soybeans, 

c..-.. 
0 U) 

192 lb N/ha for continuous corn). ..-.. 
.c Q) 600 
'-.1::. m o 
(.) c 400 ·-
.2 co 
c a. 200 m o 
C)~ 
'-

. o~>- o 
~~ 

0 
1

Q) -200 
(f) '

(.) 
c m ·- -400 

Q) 0) ~ ':J : C)~ • • 
c (.) -600 r: : 
1ft • • • I II 
\\1 I I I I I 

.r:..C 
(.) ~ 0 40 80 120 160 200 240 

Nitrogen Fertilizer Input to Maize 

U) 
c Q) 
Q).J::. 
0)0 
0 c 
'- ·-
~ ·- co 
Za. 
~ 0 

40 

20 

o~ 
(f)~ -, 01 I ::1:: i &I r I 

c >-·- ~ I 

Q) ~ -20 
C)(.) 
c m m 
.c. z l_ -40 (.) . .c 

...._... 

• 80 120160200240 

Nitrogen Fertilizer Input to Maize 



• S~il ~rg~rnj_g1matt~r iSrfh~ l'ar@est-sour~e/fqt'CroplN 
uptaKe ar;1CJ!leJ~rg,est ~~Q.~.(oL-~~ ferbllzer In RUts 

• Thu~: I~ ~gi~ o,vganic matter stocks dec.H~e, w~ter, 
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